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OBSHRVATIONS AT HONOLULU.

Through the kind cooperation of Mr. Curtis J. Lyons, Me-
teorologist to the Government Survey, the monthly report of
meteorological conditions at Honolulu is now made partly in
accordance with the new form, No. 1040, and the arrange-
ment of the columns, therefore, differs from those previously
published.

Meteorological observations at Honolulu, September, 1899.

The station is at 21° 18/ N,, 1570 50’ W.

Pressure Is corrected for temﬁg(liatnre and reduced to sea level, and the gravity sil

correction, —0.06, has been ap)
The average direction and force of the wind and the average cloudiness for the
whole day are given unless they have varied more than usual, in which case the ex-

tremes are given. The scale of wind force is 0 to 12, or Beanfort scale. Two direc-

tions of wind, or values of wind force or amounts of cloudiness, connected by a
dash, indicate ehn.nge from one to the other.

The rainfall for twenty-four hours has always been measured at 7:30 p. m., not
1 p. m., Greenwich time, on the respective dates.

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet
above ground. Ground is 43 feet. and the barometer 50 feet above sea level.
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MEXICAN CLIMATOLOGICAL DATA.

Through the kind cooperation of Senor Manuel E. Pastrana,
Director of the Central Meteorologico-Magnetic Observatory,
the monthly summaries of Mexican data are now commu-
nicated in manuscript, in advance of their publication in
the Boletin Mensual. An abstract, translated into English
measures, is here given, in continuation of the similar tables
published in the MonTaHLY WEATHER REVIEW since 1896.
The barometric means have not been reduced to standard
gravity, but this correction will be given at some future date
when the pressures are published on our Chart IV.

Mexican data for August, 1899,
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Mexican data for September, 1899,
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THE ORIGIN, PATHS, AND LIMITING ZONES OF THE
TYPHOONS OF THE ORIENT.

(An address by Paul Bergholz, Director of the Meteorological Observatory at Bre-

men. Read before the Section of Physics and Meteorology at the seventy-first

Engﬁtin§ of German scientists, Munich, September 19, 1899. Translated by the
OF,

In 1897 a work was published'in which there is brought
together and skilfully combined into a whole all the ex-
tensive material relative to the hurricanes of the Tropics
that had, up to that time, been collected by the observa-
tories at Hongkong, Tokio, Manila, and Shanghai. Especi-
ally numerous are the ohservations collected in Manila, he-
cause there is scarcely a single large atmospheric disturbance
that develops in the waters of the Orient that does not make
itself felt in the Philippines. Scattered through the book,
as was appropriate since it had a purely practical object, are
some general considerations relative to the origin, the paths,
and the zones of hurricanes. We will at present examine
these views more closely but, of course, can not reproduce
the extensive tabular material.®

Mean temperature for September, 1899 (6+4-24-9),+3="77.1°; normal is 77.8°.
Mean pressure for September (§9+B) + 28 29.967 ; normal is 29.969.
*This pressure is as recorded at 1 p. m., Greenwich time. tThese temperatures

‘Bagl;idé 6 Ciclones F ilipinos. Estudio Téorico-Practicé por el P,
José Algué, 8. J., Director del Observatorio. Manila, 1897.
? Compare Bergholz, ‘‘ Die Orkane des Fernen Ostens.”” Max Nussler,

are observed at 6 a. m., local, or 4: or? m., Greenwich time. £ These values are the
means of (6--9-4-2-49)+4. §Beaufort scale.

Bremen und Shanghai, 1899,
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According to Vifies the cyclone regions of the Tropics har-
monize in a more or less perfect manner with the following
geographical sketch:

In the West they occur on the open sea and on continents
or islands that are rich in indentations and hays, whose
coasts frend in general north and south; in the East they
occur over broad extensive oceans that are strewn with
islands.

These conditions are more or less perfectly fulfilled in the
cyclone regions of Central America, the Philippines and the
China Sea, the Indian Ocean, and, in the Southern Hemis-
phere, the cyclone regions of southern Africa, with the
neighboring islands of Madagascar, Mauritius, Rodriguez,
etc. These regions do not offer equally favorable conditions
for the formation of cyclones in every season of the year.

In order to trace the hurricanes of eastern Asia hack to
their initial conditions, observations must be ohtained from
the Caroline Islands, the Marianna Islands, and the portions
of the ocean lying east of Mindanao, bubt such observations
were first made in sufficient numbers in recent years.

If we group the paths of the better known hurricanes since

1878, according to months, we recognize not only the tropical | -- -

origin, but also that the hurricanes of individual monthly
groups have much similarity in their paths and their initial
conditions. We can, indeed, not draw very sharp division
lines, because the hurricanes of neighhoring months, for in-
stance, September and October, must be almost identical in
their paths and their origins. If, however, we keep this in
mind in the respective cases, we may divide the hurricanes
into three groups of months, the first of which extends from
December to March, inclusive, the second includes April and
May, October and November; the third includes the remain-
ing months of the year, viz, June, July, August, and Septem-
ber. The place of origin of by far the largest number of all
tropical cyclones lies east of the Philippines; many are
formed south of latitude 10° N., but none are formed north
of 20° N.

In the first group, the larger numbher of the hurricanes ori-
ginate in latitudes lower than 10° N., and only in the begin-
ning of December and the heginning of March are they formed
somewhat farther to the north: therefore, for this group the
starting points are located between latitudes 5° N.and 12° N,
and longitudes 145 E. and 143° E.

In the second group, the region of formation of cyclones
extends from 147° E. to 129° E.

In the third group, the limits of thisregion are 20° N. and
8° N., and 139° and 126° E. )

If we consult the charts of isobars and isotherms that are
given in the Boletin Mensnal of the Manila Observatory for
1894, we find that in the first group the starting points of the
hurricanes lie between the isobars 757 and 759 mm., and be-
tween the isotherms 27° and 30° C. For the second group
the origins lie.between the same isobars and the isotherms
28° and 30°. In September the origins lie on the isobar 757
mm., but in the remaining months of the third group, be-
tween 757 and 769 mm. In all the months of this group they
lie between the isotherms 28° and 29° C.

It follows that hurricanes are formed in regions within
which neither the barometric nor the thermometric gradient
has any notable value, and therefore in a sort of neutral
zone,

From February to July and August the origins move to-
ward the north-northwest, and then, until January, backward
toward the south-southeast. These movements show a con-
nection between the declination of the sun and the origin of
a cyclone.

The paths of the tropical hurricanes of eastern Asia can
be classified into two great divisions, those of the Pacific
Ocean and those of the China Sea. The former do not in-
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tersect the meridian 130° E., but the hurricanes of the China
Sea do intersect this meridian, or even sometimes are formed
in the China Sea itself.

TYPHOONS OF THE PACIFIC OCEAN.

The following tahle shows at a glance our classification of
the hurricanes of the Pacific Ocean :

Typhoons of the Pacifiec Ocean.

e ; -
. * Latitude of
. Trend of first e Trend of second

Group. Months. .| branch.* i ;::;i’;f;{ branch.
December.... l

Toennne. l["%?‘:}:;xy| j-North-northwest cees 15°-190 i North-northeast.
March........ ’
April-May “

L Oéi‘i)'e'l'_::_':::IINorthwest ........... 16¢-21© ! Northeast.
November ...
June .....aae h

- YO ‘A‘I’Iléiéi,::::::: . INorthwest by nort.h.i 219250 | Northeast by east.
Neptember... |

* Naﬁ;ely: ﬁh_ez-l-pn.ssing the small cirele of latitude for Manila. o

In general, the paths of these hurricanes are all parabolic.
The average trend of the paths or the inclination to the me-
ridian is much larger when they pass the latitude of Manila
(14° 35’ N.) than the average trend in the first branch. This
is particularly noticeable during the months of the first
group, and this evidently results from the fact that the lati-
tude of the intersection [vertex?] of the path agrees very
nearly with the latitude of Manila.

TYPHOONS OF THE CHINA SEA.

Not a single one of the hurricanes that occur in the months
belonging to the first group turn backward or have a para-
bolic path. However, it is possible that occasionally these
cyclones recurve in the interior of the Continent of Asia, but
observations on this point are still wanting.

Some of the hurricanes of the second group have a para-
holic path. These turn back in the China Sea south of the
Formousa Channel. Since, however, the first branch of such
a path inclines northward less than is the case with the hur-
ricanes of the Pacific Ocean, therefore its recurvature is
completed in lower latitudes than by those hurricanes.

The hurricanes that helong to the typhoon months, prop-
erly so called, or to the third group, recurve much more fre-
quently than the others. They also attain much higher
latitudes. The recurving hurricanes of this third group are
very similar in their properties to the hurricanes of the Pa-
cific Ocean proper. If we follow the course of the paths of
those hurricanes of the China Sea that do not recurve, there
results:

1. The hurricanes that are formed in the months of De-
cember to March have, from the beginning, a motion in the
direction west by north, which they retain through their whole
course over the southern portion of the China Sea. In Decem-
ber and January they reach the Asiatic Continent in French
Cochin China and the southern coast of Anam; those of
February and March arrive somewhat farther to the north,
almost exclusively in Anam. The origin of these hurricanes
is hetween latitudes 5° and 12° N., but they arrive on these
coasts hetween 8° and 15° N. This defines the zone of these
hurricanes.

2. The hurricanes of April and May pursue a direction to-
ward the northwest by west; in April they arrive in northern
Anam, in May in the Gulf of Tonquin (Tong-King) aud the
Straits of Hainan, but at the end of May they reach the re-
gion of Macao (22° N.). The October cyclones, which pursue
a west-northwest course, reach the Continent of Asia in the
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first part of the month, as far north as Hongkong (22° N.),
but later in the month they arrive farther south, namely, in
the Gulf of Tonquin. In November the trend of the hurri-
cane has again become west by north and again they strike
the coast of Anam. . The origin of this group of hurricanes
lies between latitude 6° and 17° N., and they strike the coast
between latitude 12° and 23°.

3. The June hurricanes of the third group, having a north-
westerly movement, pass between *Breaker Point” (N. 23°,
E. 117°) and the Straits of Hainan (N. 20.2°, E. 110.5°), on
the south coast of China. Some of them curve backward in
the southern portion of Formosa Straits.

4. The July typhoons which, at the beginning, also take a
northwest course, can be divided into three classes. Those
of the first class move like those of June; those of the second
class arrive on the Chinese coast between Amoy (24° N.) and
Shanghai (31.3° N.) or curve backward and pass over the
Yellow Sea in a north-northeast direction; those of the third
class finally recurve opposite Formosa (23.5° N.) and pass
over the Sea of Japan.

5. In August the original movements of the cyclones still
remain toward the northwest, and in other respects they
behave the same as those of July. The September hurricanes
move at first toward northwest by west., but in other respects
behave like the first and third classes of the July hurricanes.

6. For the hurricanes of the months of the third group
(June-September) the zone extends from their place of ori-
gin, between latitudes 8° and 20°, to their place of arrival
on the Continent of Asia, between the parallels 30° N. and
18° N.

If now, with the assistance of the charts of isobars, we de-
termine the conditions under which the cyclones are formed
in the different months and groups of months, we find :

(a) The paths of the hurricanes of the Pacific Ocean in
the first group start from the region between two areas of
high pressure, one of which lies over the continent, the other
over the Pacific Ocean. They lead toward the center of low
pressure that occupies a portion of Bering Sea. The hurri-
canes of the China Sea keep within lower latitudes, namely,
those which are reached by the limiting isobars of the Asiatic
center of high pressure. In proportion as the centers of high
pressure flatten out and withdraw daring the period from
January to March, so these extreme isohars retreat toward
the north, and consequently the paths of the hurricanes
extend farther north.

(b) With reference to the second group, the charts of
monthly isobars show that the hurricanes of the Pacific Ocean
in April and May move between the extreme isobars of the
high pressure areas of the Pacific Ocean and Asia.

(¢) The paths of the hurricanes of the China Sea keep
south of the isobar 760 mm., belonging to the high pressure
area of Asia and the low pressure area of Hindostan. In
October and November, in proportion as the Asiatic high
pressure area develops, these are pushed more and more into
lower latitudes; moreover, the development of the area of
low pressure in Hindostan is an index to these paths.

(d) The hurricanes of the Pacific Ocean, especially in Oc-
tober, pass along the broad zone between the Philippines
and Japan, on the one hand, and the isobar of 760 mm. sur-
rounding the high pressure area of the Pacific. In Novem-
ber this zone becomes narrower by reason of the further de-
velopment of the continental area of high pressure. The
hurricanes of the Pacific Ocean belonging to this group also
pursue paths toward the depression in the extreme north,
which bears north-northeast from Manila.

(e) It is characteristic for the months of the third group
that from June to September, at least to the middle of the
latter month, the center of high pressure withdraws from the
coust of Asia, and finally disappears. In connection with

this the paths of the hurricanes attain higher latitudes, and
those of the Pacific Ocean recurve very near the meridian of
125° east, therefore nearer to the Philippines than in the
previous months. A single exception offers in the case of
the hurricanes of the second half of September, whose re-
curving points are from 5° to 8° farther east. All hurri-
canes in the Pacific Ocean have as their ultimate destination
the northern center of low pressure. The paths of the hurri-
canes of the China Sea trend more toward the north in pro-
portion as the high pressure area of the continent moves
northward, and do this, therefore, up to the end of August
and the beginning of September; if, however, the low pres-
sure area moves toward the south about the beginning of
September, then also the paths of these cyclones must follow
it. Some of the July hurricanes after recurving follow paths
going very nearly northward; they cross over the Yellow
Sea and travel toward a small center of low pressure that has
developed in Siberia.

THE INTERNATIONAL CLOUD WORK OF THE
‘WEATHER BUREAU.!

By FrANKE H. BioeLow, Professor of Meteorology, U. 8. Weather Bureau.

In the month of May, 1896, several national meteorological
services began in cooperation to take a series of simultaneous
observations on the height and the motion of the ten stand-
ard types of clouds which have been defined by the Inter-
national Committee. The object of this survey of the move-
ments of the atmosphere, continued for at least one year,
was to gather material that could be used to determine the
action of the higher strata with reference to the formation
and the progressive motion of storms. Our observations are
generally so exclusively made in the lowest level of the ocean
of air that comparatively imperfect information exists re-
garding the higher currents upon which to found intelligent
theories, and 1t is with the purpose of supplying this defici-
ency that the series of international observations was under-
taken. By the liberal policy of the United States Govern-
ment, the Weather Bureau was able to do its part of the
work. The discussion of the data is now finished for the re-
port which it is expected to issue by the end of the present
year. While it is not practicable to give any detailed ac-
count of the results, it may be interesting to present a brief
synopsis of the scope of the report now being prepared by
the writer.

The observations are divided into two classes: (1) The pri-
mary, which are made by means of two theodolites placed at
the end of a long base line adapted to triangulations in the
vertical direction. These give the absolute height, velocity,
and direction of motion of individual clouds; between 6,000
and 7,000 of such observations were made at Washington,
D. C. (2) The secondary, executed with nephoscopes at 14
stations distributed at nearly equal distances from each
other over the districts east of the Rocky Mountains, give
the relative velocity and direction of motion, and with the
help of the results ohtained by the primary system can he
translated into absolute values; there were 25,000 to 30,000
of these observations made in the United States.

The discussion of these data has been divided into a num-
ber of parts, of which the following may be mentioned in
this connection :

1. The distribution of the cirrus, cirro-stratus, cirro-cumu-
lus, alto-cumulus, alto-stratus, strato-cumulus, cumulo-nim-

'The important work on which Professor Bigelow has been engaged
for severar years is now completed and about to be published in the
Annual Report for 1808-99. Meantiine, our readers will be glad to ob-
tain a comprehensive statement as to the nature of the work ; wethere-
fore reprint the accompanying article from the National Geographic
Magazine for September, 1899,



